In the words of Pesin himself [19] "there is a deep informal connection" between the results on dispersing billiards of Sinai [22] and his own abstract theory. Supporting Pesin's remark, there is the fact that the works of Sinai (and Bunimovich) were based on the study of ergodic properties of the geodesic flow on manifolds of negative curvature. See the introduction of Markarian [18] . .
In our previous paper we combine the methods of Lewowicz to study hyperbolic properties considering the asymptotic behavior of some quadratic forms, with the point of view given by geometrical considerations concerning the way in which geodesics get apart on a manifold (norm of Jacobi fields).
In this work we give a characterization of non-uniform hyperbolicity in terms of quadratic forms. In particular, the chaotic behavior of a smooth dynamical system with singularities implies the existence of an increasing non degenerate quadratic form. So it becomes natural to look for these quadratic forms in order to try to find all the focusing curves that can be part of the boundary of a chaotic billiard. [21] , Kubo [12] In the last two cases the conditions on the radius of curvature appear when we make a study of focusing curves compatible with the inequalities (6) and (7) . Some more conditions on the distances between two different regular components of the boundary are needed. See Theorem A and B, in this section.
We study now the local conditions that a focusing curve must verify in order to be suitable as a part of the boundary of a chaotic billiard. We must look at the behavior of expression (6) and (7) We show now how to construct plane billiards with chaotic behavior in which some of the regular components of the boundary are short focusing arcs. We take a = 0 in any case and for succesive hits in short focusing arcs C, we define quadratic forms that verify condition (8) .
1 (i~. If ql, q2 E C and q3 ~ C we define c2 = L2. Then (6) is immediately verified since the first member, in first approximation, is equal to 2rA. (7) is verified if (8) is true with C5 = 0 = Ao = Al: : it is sufficient to take Ca big enough.
If ql E C and q2 ~ C we consider initially only the condition C2 ~ 0. In the first member of (6) (7') is zero. So, in order to maintain increasing B along the trajectories, they must go eventually to the non neutral components. If ~2 7~ 0, the first member of (7) is (Li -2ti)(4c2 -2E) + 2c2E. If K2 0, then E 0 and it is enough again to consider 2t1 > Li. If K2 > 0, we define c2 = L2
and then the previous expression is 2L2(L1 + L2 -2t1) which is negative if L1+L2 2t1; this means that semicurvature circles of focusing components must not intersect themselves.
If q1, q3 ~ C, q2 E C, let c1 ~ 0, c2 = L2. The first member of (6) is L2 -c1 + 2t1 > 2t1 -c1 so (6) is verified if 2t1 > c1. The first member of (7) is (c1 -2t1)2L2 + 2L22 = 2L2(c1 + L2 -2t1). If the component of ql is dispersing or neutral we define ci = 0; if it is focusing, we define ci = Li ; then (7) is true if the arcs verify the conditions that appeared in l(ii). 1 (iv~.
If ql ~ C and q2, q3 E C, the verification of (6) do not generate new conditions and, since L2, the first member of (7) is (c1 -2t1)(4c2 -2L2) + 2c2L2 ~ 2c2(c1 + L2 -2t1) which is negative in the conditions that were found in l(iii). 1 (9) is which sign must be studied in the triangle 0 : ~ > 0, y ~, y > x. We have since So for each fixed yo, the graphic of z = H(x, yo~ is as in figure 5 with H x ( y 0 , y 0 ) = 2 -aRy20 which is positive for a a 2/R03C02. The first member of (7) 
